Experimental details

Chemicals
Commercially available C60 of sublimated grade (>99.5%, Tokyo Chemical Industry (TCI)) was used as received. ZnPc (TCI) was purified by sublimation prior to use, as described elsewhere transmittance, >85%; ITO thickness, 174 nm) and FTO-coated glass plates (sheet resistance, 11 Ω·cm −2 ; FTO thickness, 300 nm) were purchased from Asahi Glass Co., Ltd and Peccell
Technologies, Inc., respectively.
Measurements
The absorption spectrum was measured using a PerkinElmer Lambda-25 spectrophotometer.
The resulting absorption spectra of ZnPc (-phase) [3-5] and C60 [6] were identical to those reported previously, and their absorption coefficients were used to determine the thicknesses of the prepared film. Typically, the thicknesses of ZnPc and C60 in the bilayer employed were estimated as 75 nm and 125 nm, respectively.
Gaseous products were analyzed using a gas chromatograph (GL Sciences, GC-3200) equipped with a thermal conductivity detector and a 5-Å molecular sieve column. Argon was used as the carrier gas.
The surface of WO3 was observed through a scanning electron microscope (FE-SEM: JEOL,
JSM-7000F).
Photoelectrochemical experiments
Photoelectrochemical operation was conducted using a potentiostat (Hokuto Denko, HA-301) equipped with a function generator (Hokuto Denko, HB-104), a coulomb meter (Hokuto Denko, HF-201) and a X-Y recorder (GRAPHTEC, WX-4000). A halogen lamp (light intensity: ca. 90 mW·cm −2 ) was used as the light source for photocathode; irradiation was performed from the back side of the ITO-coated face. A xenon lamp (light intensity: ca. 50 mW·cm −2 ) was also used for irradiating the photoanode. Monochromatic light, generated by the combination of a monochromator (Soma Optics, Ltd., S-10) with a light source, was used to irradiate the sample for measuring action spectra for photocurrents. Light intensity was measured using a power meter (type 3A from Ophir Japan, Ltd., or CS-40 from ASAHI SPECTRA). All photoelectrochemical studies were performed under an Ar atmosphere in an aqueous H3PO4 solution (pH = 2).
1) Three-electrode system
Photoelectrochemical measurements (such as CV measurements and action spectral 2) Two-electrode system
Photoelectrochemical water splitting was conducted in a system of WO3 (photoanode, 1 cm 2 )
and ITO/ZnPc/C60-Pt (photocathode, 1 cm 2 ). In order to avoid the spontaneous recombination of H2
and O2, a cell with twin compartments separated by a salt bridge was employed for the water splitting (Scheme 1). For preparing the salt bridge, agar (1.3 g) and KNO3 (4.74 g) were first dissolved in hot water (1.0  10 −2 dm 3 ). Then the mixture was allowed to flow into the bridging part of the cell and solidify at room temperature. Water-splitting studies were also conducted using the aforementioned electrochemical apparatus.
Scheme S1 An illustration of a three-electrode system employed in the present work
Calculation methods
1) Faradic efficiency (F.E.)
The F.E. value was calculated according to the following procedure:
i) During the photoelectrochemical splitting of water, the amount of charge passed was measured by a coulomb meter. Based on the resulting amount of charge, the theoretical amounts of H2 and O2 evolved were calculated.
ii) After the photoelectrochemical reaction, the amounts of H2 and O2 evolved were quantified by a gas chromatograph.
The F.E. value for H2 (or O2) evolution is then determined using the following equation: where n is the number of electrons that participated in the evolution of a gaseous product (n = 2 for the reduction of H + into H2; n = 4 for O2 evolution from water), and F is Faraday's constant (i.e. 9.65 × 10 4 Cmol −1 ).
2) Light-to-hydrogen conversion efficiency ()
The  value was estimated using the following equation: ] is Gibbs free energy for the decomposition of H2O into H2
(1 mol). This calculation is in accordance with the previous procedure [7] .
3) Incident photon-to-current efficiency (IPCE)
In order to obtain an action spectrum for photocurrent, the IPCE value was calculated using the a Bias voltage of 0.8 V was applied to the system with experimental conditions similar to those in Fig. 1 . b Data from 
